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N group, Pp group, and Cp group, but the degree differed depending on
age and the degree of deformation on radiographs.
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Purpose: The purpose of this study is to determine how longitudinal
changes in measures of function and physical activity (PA) differ
between individuals with different severities of knee osteoarthritis (OA)
and how subjective and objective functional measures correlate with
knee extensor (KE) strength. Rates of knee OA increase with age while
levels of PA decrease. KE strength has been related to OA initiation and
progression. The relationship between KE strength and PA in individ-
uals with or at risk of knee OA may provide insight into PA as a pre-
ventative intervention for disease initiation or progression.
Additionally, as most studies assess PA and function through subjective
methods, it is important to determine if these measures differ from
objective measures in correlation to KE strength. This study tested the
hypotheses that 1) Measures of function and PA will decrease from
baseline to 48-month follow-up; these changes will be greater in
individuals with more severe knee OA and 2) Baseline KE strength will
positively correlate with measures of PA and function at baseline and 48
month follow-up; correlations will be stronger between KE strength
and objective measures (20m walk pace, accelerometer counts) than
between KE strength and subjective measures (KOOS, Physical Activity
Scale for the Elderly (PASE)).
Methods: The following data from theOsteoarthritis Initiative (OAI)were
retrieved from baseline and 48-month follow-up visits for individuals
withor at risk of kneeOA:Kellgren-Lawrence (KL) grade; KOOSkneepain,Table 1. Change in function and physical activity variables between baseline and 48mo
with KL grade 0 or 1; Bin 23 ¼ individuals with KL grade 2 or 3; Bin 4 ¼ individuals
Bin 01 Bin 23
Change SD P Change SD
KOOS Pain 1.87 12.79 <0.01 1.30 15.58
KOOS Symptom 1.06 10.12 <0.01 0.44 13.70
KOOS QOL 3.10 16.39 <0.01 3.11 18.04
KE Strength (N/kg) -0.31 1.04 <0.01 -0.20 0.51
20m Walking pace (m/s) -0.02 0.15 0.01 -0.02 0.15
PASE Walking -0.10 1.18 0.03 -0.20 1.25
PASE Composite -5.63 75.21 0.06 -8.63 76.60
Table 2. Correlations between baseline knee extensor (KE) strength andmeasures of fu
physical activity (PA) measures were only measured at 48 months.
Bin 01 Bin 23
Mean SD P Pearson
Correlation
Mean
Baseline Kt Strength
(N/kg)
1.75 1.52 1.23
Baseline Visit
KOOS Pain 89.01 13.56 <0.01 0.17 83.73
KOOS Symptom 90.66 10. 62 <0.01 0.20 85.28
KOOS QOL 76.75 17.98 <0.01 0.10 69.63
20m walk pace (m/s) 1.37 0.19 <0.01 0.27 1.35
PASE walkinc 1.89 1.14 0.14 1.93
PASE composite 170.55 79.59 <0.01 0.14 162.38
48 Month Visit
KOOS Pain 90.88 12.41 <0.01 0.12 85.02
KOOS Symptom 91.72 10.27 <0.01 0.13 85.92
KOOS QOL 79.85 17.44 <0.01 0.11 72.47
20m walk pace (m/s) 1.36 0.19 <0.01 0.29 1.32
PASE walking 1.79 1.17 0.31 1.73
PASE composite 164.92 81.01 <0.01 0.14 153.75
PA Intal (counls) 235193.50 118098.65 <0.01 0.22 210077.95
Lighl PA (min) 285.59 75.61 0.11 275.47
Mod. PA (min) 20.78 19 41 <0.01 0.22 17.49
Mod.Vig. PA (min) 22.13 21.37 <0.01 0.24 18.28
Vig. PA (min) 1.35 5.32 <0.01 0.14 0.79symptoms, andquality of life scores; PASE composite andwalking activity
scores; 20 meter walk pace; and maximum isometric KE strength nor-
malized to body mass. In addition, the total average daily activity counts
aswell as averagedailyminutes for light,moderate,moderate to vigorous,
and vigorous PAwere retrieved from the accelerometry dataset for the 48
month visit. Data for themost affected leg (highest KL grade or right leg if
equal) were retrieved for all OAI participants with complete data for the
variables of interest. Participants were divided into one of 3 groups (0-1,
2-3, or 4) based on baseline KL grade.
For H1 variables of interest were compared across bins at baseline and
48 months using ANOVAs and post-hoc tests for comparisons where
p<0.05. For H2 linear regression was performed (p<0.05) and Pearson
correlation coefﬁcients were calculated.
Results: From baseline to the 48 month visit, KOOS pain and QOL scores
improved for KL 01 and 23, and KOOS symptom scores improved for KL
01. KE strength, 20mwalk pace, and PASE walking and composite scores
decreased for all groups from baseline to 48 months. The decrease in
KOOS symptom score as well as 20mwalk pace was greater in KL 4 than
in KL 01 & 23 (Table 1). Baseline KE strength correlated most strongly
with direct measures of function (20m walk pace, PA values) in all
groups. KE strength predicted 20m walk pace, PASE, as well as total,
moderate, and moderate-to-vigorous PA values more strongly for
individuals in KL 4 than for those in less severe groups (Table 2).
Conclusions: In agreement with the hypotheses functional measures
decreased from baseline to the 48 month visit. In addition, KE strength
correlated with many functional measures and KE strength correlated
most strongly with objective measures of function and PA, especially PA
intensities that qualify as exercise. This study demonstrates that
objective assessment of activity and function may better correlate with
individuals’ risk for OA initiation and progression than subjective
assessments. The inclusion of these objective assessments of PA pro-
vides evidence for individuals with or at risk of knee OA being able
to mediate the incidence and/or progression of knee OA by maintaining
PA.nth visits; comparison ofmagnitude of change across bins. (Bin 01¼ individuals
with KL grade 4).
Bin 4 Bin differences P
P Change SD P
0.03 -2.22 16.98 0.31 0.10
0.41 -3.48 17.33 0.12 01-4, 23-4 0.02
<0.01 -0.92 16.33 0.66 0.20
<0.01 -0.49 0.90 <0.01 0.27
<0.01 -0.06 0.13 <0.01 01-4, 23-4 0.05
<0.01 -0.34 1.30 0.04 0.19
<0.01 -25.70 84.66 0.02 0.14
nction and physical activity at baseline and 48month visits. Note: accelerometry
Bin 4
SD P Pearson
Correlation
Mean SD P Pearson
Correlation
1.40 4.39 1.29
17.00 <0.01 0.15 72.09 16.44 0.38
15.01 <0.01 0.17 75.85 17.64 0.27
20.17 <0.01 0.13 56.17 19.28 0.09
0.20 <0.01 0.27 1.38 0.20 <0.01 0.49
1.12 0.05 2.07 1.03 <0.01 0.35
80.15 <0.01 0.18 169.20 80.48 0.12
16.20 <0.01 0.21 69.87 19.34 0.13
15.02 <0.01 0.20 72.37 20.04 0.41
20.71 <0.01 0.19 55.25 22.19 0.11
0.21 <0.01 0.30 1.31 0.19 <0.01 0.67
1.17 0.20 1.72 1.24 0.16
80.25 <0.01 0.16 143.49 73.20 <0.01 0.39
105784.38 <0.01 0.26 184859.74 82248.08 <0.01 0.43
78.74 0.02 0.08 249.59 59.46 0.41
17.68 <0.01 0.27 14.46 15.80 <0.01 0.49
18.79 <0.01 0.28 15.12 16.52 <0.01 0.50
3.65 <0.01 0.15 0.66 2.92 0.12
